ABSTRACT This study documents for the first time the clinical and epidemiological characteristics of lung cancer cases in Qatar from 1998 to 2005. The age-standardized incidence rate was higher than that in many other Gulf countries: 8.95 per 100 000 (15.2 per 100 000 for males; 3.95 per 100 000 for females). Mean age at diagnosis was 57.5 years. Most patients were current smokers or ex-smokers at the time of diagnosis (82.5%). Unlike other Gulf countries, adenocarcinoma was the predominant type in both Qatari nationals and expatriates (43.9% of lung cancer types). Many cases were in an advanced stage at diagnosis (64.2% at stage IV). Incomplete information was available on mortality rate due to the migration of expatriates.
Introduction
Lung cancer is currently the most frequently diagnosed major cancer and is the leading cause of cancer-related mortality in both men and women worldwide [1] . Cigarette smoke is the number one cause of lung cancer. About 90% of lung cancer cases occur in smokers or former smokers.
Qatar has an area of 11 525 km 2 with a total population of 885 359 (July 2006 estimate). Foreign workers comprise 52% of the total population, mostly nationals from South Asia and other Arab countries and the Islamic Republic of Iran [2] . The prevalence of cigarette smoking in the Qatari population was estimated in a previous study to be 36.5% [3] . The aim of the present study was to document the clinical and epidemiological characteristics of lung cancer cases in Qatar. To our knowledge, this study is the first to address this subject in Qatar.
Methods
This was a retrospective, descriptive study of the clinical and epidemiological features of primary lung cancer cases in Qatar.
Data were collected from 2 sources: the Qatari national cancer registry database as well as through an extensive search of patient's medical records (computerized and noncomputerized) in the 2 hospitals providing oncology services in Qatar, Hamad General Hospital and Al-Amal Hospital (both part of Hamad Medical Corporation, the main health care provider).
Patients included in this study had been diagnosed with primary lung cancer during the period January 1998-December 2005 (inclusive) and were identified according to the 3rd edition of the International Classification of Diseases for Oncology [4] .
Epidemiological, clinical, diagnostic, therapeutic and mortality data on these cases were collected. The staging was based on the International Staging System for Lung Cancer [5] .
The age-standardized incidence rate per 100 000 population was calculated by direct standardization, using the world standard population. Valid percentages were calculated by excluding patients with missing information. Data were analysed using SPSS, version 15.
Results
A total of 203 cases of primary lung cancer were diagnosed in Qatar during the 8-year period 1998-2005. In 198 cases, histological confirmation of the diagnosis was performed and the histopathologic results were known; in a further 3 cases, histological confirmation was performed but the results could not be found; and in 2 cases the diagnosis was based on clinical and radiological features but no histological confirmation was performed. Therefore, microscopic verification of the lung cancer type was available in 97.5% of cases.
Incidence
As per 2002 statistics, lung cancer was the most frequently diagnosed cancer among males in Qatar, accounting for 12.1% of all cases. In females, lung cancer ranked 9th, accounting for 2.8% of all cancer cases in females diagnosed in that year.
The age-standardized incidence rate over the study period was estimated to be 8.95/100 000 population for the total population (15.20/100 000 for males and 3.95/100 000 for females).
Demographic characteristics and smoking history
The mean age at diagnosis was 57.5 years (57.6 years in males and 56.8 years in females). The age distribution of lung cancer patients in Qatar is shown in Table 1 . Almost all cases (93.5%) were diagnosed after age 40 years, and more than half were diagnosed between ages 50 and 69 years.
Most of the patients (88.6%) were males; females accounted for only 11.4% (Table 1) . Qatari citizens accounted for 35.9% of patients, while 64.1% were non-Qataris (Table 1) .
A great majority of patients (82.5%) were current or ex-smokers at the time of diagnosis: 30.2% smoked 21-40 packs per year, 26.2% < 20 packs, 23.0% 41-60 packs and 53.2% 21-60 packs (Table 1) . In the male patients, 82.0% (146) were smokers compared to 92.0% (21) of female patients.
Clinical presentation and diagnosis
Cough was the most frequent chief presenting complaint in 35.7% of patients, followed by haemoptysis (14.3%) and chest pain (11.9%). Symptoms due to distant metastasis were the chief complaint in 11.9% of cases. About 8% of patients were asymptomatic at the time of diagnosis and the suspicion of lung cancer was based on incidental findings of abnormal chest radiograph or during workup for other reasons. Around 70% of asymptomatic patients were nonQatari nationals (data not shown).
The most frequent symptoms associated with the chief complaint were cough in 69.6% of cases, weight loss in 44.4%, chest pain in 37.3% and symptoms due to distant metastasis in 37.0% (Table 2) .
Bronchoscopy was the most frequent method of confirming the diagnosis of lung cancer (in 40.8% of cases), followed by computerized tomographyguided transthoracic needle aspiration (36.8% of cases) ( Table 2) .
Tumour type and stage
The site of the tumour was the upper lobe in 49.4% of cases, lower lobe in 26.6% and main bronchus in 18.2% of cases (Table 2) .
Adenocarcinoma was the most common histological type (43.9%), followed by squamous cell cancer (25.8%) and unspecified non-small cell lung cancer (10.6%) ( Table 3) . Analysis according to nationality showed that adenocarcinoma predominated in both Qataris and expatriates.
A majority of lung cancers were in an advanced stage at the time of diagnosis: 64.2% of cases were in stage IV and 14.8% were in stage III B (Table 2) .
Treatment received and mortality data
As the majority of our patients were non-Qatari expatriates, most had left the country shortly after receiving the diagnosis of lung cancer in order to be treated in their own countries and to be near their families. Therefore, incomplete mortality data were available due to loss of follow-up. However, 67 
Discussion
The epidemiology and clinical course of lung cancer have been well studied in many countries. Although a previous study was performed to estimate the incidence of lung cancer in Gulf Cooperation Council (GCC) countries, which includes Qatar [6], to our knowledge, the present study is the first to determine the detailed epidemiological and clinical characteristics of this type of cancer in Qatar. We are confident that the results of this study are a true representation of lung cancer status. First, all lung cancer cases in Qatar are referred to our 2 hospitals for management and, secondly, we have a single central histopathology laboratory that reports immediately any histologically-confirmed lung cancer case to the national cancer registry.
The age-standardized incidence rate for lung cancer in males in Qatar (15.2 per 100 000) was higher than most of the other GCC countries (8.4, 7.2, 4.8 and 13.8 per 100 000 for Oman, United Arab Emirates, Saudi Arabia and Kuwait respectively), except Bahrain (34.3 per 100 000) [6] .
As in many other countries, lung cancer, was very rare in Qatar before the age of 40 years, with 93.5% of cases diagnosed after the age of 40 years and 51.0% diagnosed at age 50-69 years.
A great majority of the patients (82.5%) in our study were current smokers or ex-smokers at the time of diagnosis. This is not surprising in view of the etiological role of smoking in lung cancer and in a country with a smoking prevalence of 37% [3] . Lung cancer in Qatar mostly affected the male population (88.6% of cases). It is a global observation that lung cancer has a higher incidence in men that in women [7, 8] . However, the sex ratio of almost 8:1 observed in Qatar is one of the highest in the world. Three reasons may be responsible for this high ratio. First, smoking among women in Qatar is socially unacceptable; in a recent study of cigarette smoking habits among the Qatari population, only 6.9% of the studied female population were smokers compared with 42.1% of males [3] . Second, males constitute the vast majority of the expatriate labour force in Qatar, among whom a high prevalence of smoking was noted [3] . Third, the structure of the population as a whole shows more males in Qatar than females, with a male to female ratio among Qatari population of 2:1 [2] . It is well known that patterns of histological types of lung cancer have changed over time and smoking is linked to all the major types of lung cancer [9] .
In the United States of America and many other countries, adenocarcinoma has become the most commonly diagnosed type of lung cancer [10] . In Europe, despite squamous cell carcinoma remaining the most predominant cell type, the rates of adenocarcinoma have increased steadily over time [11, 12] . In the current study, adenocarcinoma was the most frequently encountered histological type and accounted for about 44% of all lung cancer subtypes. Surprisingly, this finding is different from the findings in other GCC countries, where squamous cell carcinoma is still the most frequently diagnosed histological type [6] . Further analysis of histological types by nationality revealed that adenocarcinoma predominated in both Qatari natives and expatriates. Some hypotheses, such as the changes in the characteristics of cigarettes and the consequent changes in the doses of carcinogens inhaled, the advances in diagnostic techniques for lung cancer and the possible role of occupational exposure and pollution, have been postulated to explain the recent shift in histopathology [7, 10] . Nevertheless, the predominance of adenocarcinoma among lung cancer types in Qatar and squamous cell carcinoma in other neighbouring GCC counties is a matter of interest that may be addressed in future studies in the Gulf area.
About 8% of our patients were asymptomatic at the time of diagnosis and the lung cancer was suspected because of were expatriates who returned to their countries after diagnosis. Therefore, a high rate of loss of follow-up after diagnosis, with consequent lack of information on treatment and survival and mortality rates, is a major limitation of this study.
an abnormal chest radiograph. This percentage is slightly higher than reported in studies from other countries [13] . All foreigners wishing to stay in Qatar for more than 1 month are subjected to screening for communicable diseases, particularly tuberculosis. Chest radiograph is routinely performed for this reason. This might have contributed to the higher percentage of asymptomatic patients with lung cancer in Qatar. Our finding that 70% of these asymptomatic patients were expatriates augments this assumption. Our data are comparable to world epidemiological patterns, in which most patients are diagnosed with more advanced tumours (stage IIIB and IV) [14] [15] [16] . Our study has limitations inherent in a retrospective study. The contribution of environmental risk factors other than smoking could not be ascertained in this study. Qatar is currently witnessing an industrial revolution and therefore the association between lung cancer and different environmental risks and occupational exposure may be a fruitful area for prospective studies on lung cancer in this country. As previously mentioned, the majority of our patients
